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AN 


ANSWER  TO  A CHARGE 


AGAINST  THE 


ENGLISH  UNIVERSITIES. 


In  a Dissertation  on  the  Progress  of  Chemical 
Philosophy,  written  by  Mr.  Brande,  and  prefixed 
to  the  Supplement  to  the  fourth  and  fifth  edi- 
tions of  the  Encyclopaedia  Britannica,  it  is  as- 
serted, that,  excepting  in  the  Schools  of  Lon- 
“ don  and  Edinburgh,  Chemistry,  as  a branch 
of  education,  is  either  entirely  neglected,  or, 
<e  what  is  perhaps  worse,  superficially  and  im- 
(e  perfectly  taught.”  And  it  is  added  that  this 
“ is  especially  the  case  at  the  English  Univer- 
“ sities,  and  that  the  London  Pharmacopoeia  is 
“ a record  of  the  want  of  Chemical  knowledge 
<c  where  it  is  most  imperiously  required.” 

As  Professor  of  Chemistry  in  the  University 
of  Oxford,  I am,  to  a certain  extent,  necessarily 
implicated  in  the  charge  here  brought  forward  ; 
and  I naturally  feel  desirous  of  defending  myself 
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against  it ; though,  in  the  opinion  of  some,  I 
may  be  thought  to  compromise  the  dignity  of 
the  University,  in  answering  an  accusation  made 
by  an  individual  not  educated  among  its  mem- 
bers, and  probably,  therefore,  an  incompetent 
judge  of  the  scope  of  an  academical  education. 
But  1 respect  Mr.  Brande,  both  on  account  of 
the  honourable  rank  he  holds  as  Secretary  to 
the  Royal  Society,  and  still  more  on  account  of 
his  industrious  exertions  in  the  promotion  of 
practical  Chemistry ; and  I shall  be  happy  if,  in 
convincing  him  that  he  has  advanced  an'  asser- 
tion not  warranted  in  fact,  I may  remove  from 

% 

his  mind  a prejudice,  the  existence  of  which  I 
have  perceived  with  much  regret. 

But  I will  go  further  than  this  : for  even  had 
the  Author  of  the  charge  in  question  been  one 
of  those  obscure  and  illiterate  sciolists  whom 
the  easy  courtesy  of  the  present  age  would  dig- 
nify with  the  title  of  Philosophers,  I should  still 
have  felt  it  incumbent  on  me  to  repel  the  charge  ; 
not  only  in  my  own  name,  but  in  the  name  of  the 
University  also.  For  communities  themselves 
are  not  exempted  from  the  operation  of  those 
moral  causes  which  are  capable  of  affecting  the 
reputation  and  existence  of  individuals  ; and  the 
same  immortal  historian  who  informs  us,  that 
Lord  Strafford’s  “ destruction  was  brought  upon 
(C  him  by  two  things  that  he  most  despised,  the 
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people,  and  Sir  Harry  Vane,”  instructs  us 
also,  that  the  most  deeply  rooted  form  of  govern- 
ment may  be  gradually  undermined  by  causes 
and  instruments  in  their  origin  the  most  trivial 
and  ignoble. 

In  replying  to  the  present  accusation,  I do  not 
feel  myself  called  upon  to  take  any  notice  of 
that  part  of  it  which  relates  to  the  London 
Pharmacopoeia  : because,  as  I may  perhaps  have 
a future  opportunity  of  shewing,  its  inaccuracies, 
whatever  they  may  be,  cannot  in  any  propriety 
be  imputed  to  the  University  ; and,  with  respect 
to  myself,  I had  not  the  honour  of  belonging  to 
the  College  of  Physicians  at  the  time  of  its  publi- 
cation. I confine  myself  therefore  to  that  part 
of  the  charge  in  which  it  is  asserted,  that  “ at 
“ the  English  Universities,  Chemistry,  as  a branch 
ie  of  education,  is  either  entirely  neglected,  or 
“ superficially  and  imperfectly  taught and,  in 
the  observations  I may  have  occasion  to  make,  I 
shall  of  course  restrict  myself  to  the  considera- 
tion of  my  own  University;  onjy  premising  my 
belief,  and  this  I do  with  sincere  pleasure,  that 
if  a successful  case  may  be  made  out  in  defence 
of  Oxford,  it  may  still  more  easily  be  made  out 
in  defence  of  Cambridge. 

I propose  therefore,  in  the  first  place,  to  in- 
quire on  general  principles,  in  what  sense  and 
to  what  extent  Chemistry  ought  to  be  cultivated 
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as  a branch  of  education  in  a University  like 
Oxford  ; and,  in  the  second  place,  whether  I 
have  individually  understood  and  fulfilled  my 
duty  as  Professor  of  Chemistry  in  that  Univer- 
sity. 

It  may  be  maintained  then,  without  the  fear 
of  contradiction  from  any  fair  and  reasonable 
person,  that  as  the  Chemical  Lectures  delivered 
in  the  University  of  Oxford  are  intended  ex- 
clusively for  an  academical  audience,  the  Lec- 
turer is  not  only  justified  in  accommodating  his 
Lectures  to  the  particular  character  of  the  insti- 
tutions of  the  place  in  which  they  are  delivered, 
but  is  in  the  strictest  propriety  called  upon  to  do 
so.  Any  charge  moreover  against  the  Univer- 
sity, or  the  Lecturer,  of  imperfectly  teaching 
this  or  any  other  branch  of  Science,  may  justly 
be  called  presumptuous,  if  not  coupled  with  a 
knowledge  of  the  system  of  education  here  pur- 
sued : for  it  may  in  common  fairness  be  granted, 
that  the  University  is  competent  to  decide  on 
the  propriety  of  its  own  plans  ; and  to  condemn 
those  plans  before  the  grounds  of  them  have 
been  duly  examined,  may  at  least  be  called  a 
preposterous  mode  of  judging. 

It  is  evident,  then,  to  those  who  reflect  on 
the  subject,  that  the  whole  tenor  of  an  academi- 
cal education,  so  far  at  least  as  intellectual  en- 
dowments are  concerned,  regards  the  general 
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improvement  of  its  members,  rather  than  their 
qualification  for  any  particular  profession  : and 
hence  the  trite  objection  so  often  even  now 
brought  forward,  that  the  Physical  and  Experi- 
mental Sciences  are  here  neglected,  can  only  pro- 
ceed from  want  of  candour  or  of  information. 
For  a candid  and  enlightened  mind  would  readily 
allow,  that  though  the  discipline  of  Classical  and 
Mathematical  studies  is  well  calculated  to  form 
the  groundwork  of  excellence  in  the  Physical 
and  Experimental  Sciences,  the  converse  of  this 
is  by  no  means  true  ; witness  the  deficiency, 
both  with  respect  to  taste  and  reasoning,  in  the 
literary  productions  of  individuals,  whose  fame 
in  other  points  deservedly  ranks  high  in  the 
scientific  and  professional  world. 

The  Physical  and  Experimental  Sciences  then 
are  not  neglected  in  this  place.  They  are  not 
cultivated  indeed  to  the  same  extent  as  in  some 
other  schools  ; but  they  are  cultivated  so  far 
as  is  compatible  with  the  views  of  a system  of 
general  education : and  hence  the  object  of  the 
Lecturers  in  the  several  branches  of  those  sci- 
ences is,  rather  to  present  a liberal  illustration 
of  their  principles  and  practical  application,  than 
to  run  into  the  minutiae  of  a technical,  or  even  a 
philosophical  detail  of  facts.  These  branches  of 
science,  in  this  place  at  least,  may  be  considered 
with  reference  to  Divinity,  Classics,  and  Mathe^ 
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rnatics,  in  the  same  light  as  the  supernumerary 
war-horses  of  Homer’s  chariots ; which  were 
destined  to  assist,  but  not  to  regulate,  the  pro- 
gress of  their  nobler  fellow-coursers. 

With  respect  to  Chemistry,  indeed,  it  is  the 
opprobrium  of  that  science,  if  science  it  may 
even  yet  be  called,  that  though  it  has  at  once 
dazzled  and  ameliorated  the  condition  of  the 
world  by  the  discoveries  of  philosophers  like 
Davy,  Scheele,  and  Wollaston ; it  has  in  some 
respects  debased  the  character  of  Philosophy  it- 
self. It  has  been  the  means,  that  is,  of  elevating 
to  the  title  of  Philosophers  a host  of  individuals, 
whose  talents  were  just  equal  to  that  species  of 
inductive  reasoning,  the  nature  of  which  has 
been  of  late  years  so  egregiously  mistaken,  and 
its  importance  so  absurdly  maintained.  That 
man,  in  truth,  must  be  possessed  of  but  ordinary 
abilities,  who  cannot  draw  a general  conclusion 
from  a number  of  analogous  facts  continually 
passing  before  his  eyes ; while,  after  all,  it  must 
be  genius  alone  that  can  penetrate  beyond  the 
limits  which  apparently  confine  it,  and  connect 
at  once  the  distant  or  hidden  links  in  a chain  of 
philosophical  reasoning.  It  was  genius  in  its 
fairest  form  and  happiest  hour,  which  discovered 
to  Sir  Humphry  Davy  the  connection  between 
the  cooling  power  of  a metallic  surface,  and  the 
extinction  of  contiguous  flame ; which  taught 


9 


him  to  extend  the  application  of  an  abstract 
principle  to  the  preservation  of  human  life  ; and 
added  thus  a more  lasting  wreath  of  honour  to 
his  temples,  than  the  decomposition  of  Potash 
or  of  all  the  Alkalies  in  nature  could  ever  have 
conferred. 

And  undoubtedly  Lord  Bacon  did  not  look 
forward  to  those  easy  triumphs  over  the  myste- 
ries of  the  material  world,  which  some  seem  to 
expect  from  the  inductive  method.  He  only 
maintained,  what  I believe  no  one  is  now  dis- 
posed to  deny,  that  without  induction  founded 
on  experiment  or  observation,  no  advances  could 
be  reasonably  expected  in  the  Physical  Sciences: 
but  a mind  imbued  so  deeply  with  the  spirit  and 
matter  of  ancient  learning  was  not  likely  to  over- 
look the  advantages  to  be  derived  from  the  dis- 
cipline of  a Classical  education.  And  if  su- 
periority of  intellect  be  shewrn  in  the  choice  of 
those  experiments  or  observations  on  which  in- 
duction is  to  rest,  and  this  I think  no  one  will 
attempt  to  controvert,  it  is  in  the  highest  degree 
probable,  that  the  same  mind  will  be  more  or  less 
successfully  exerted  in  the  prosecution  of  any 
particular  branch  of  science,  in  proportion  as  its 
powers  have  been  previously  exercised  by  the 
discipline  of  general  education : not  indeed  that 
education  can  communicate  new  powers  to  the 
mind,  but  that  it  improves  those  which  it  na- 
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turally  possesses,  and  enables  it  to  direct  them 
at  once  to  the  most  appropriate  points  of  obser- 
vation. In  saying  this  however,  I do  not  mean 
to  disparage  those  self-elevating  powers  of  ex- 
traordinary talents  which  occasionally  are  found 
to  supersede  the  necessity  of  any  education, 
being  at  once  the  master  and  scholar  of  them- 
selves. 

If  indeed  Mr.  Brande  had  asserted,  that  Che- 
mistry was  imperfectly  cultivated  by  the  gene- 
rality of  the  members  of  the  English  Univer- 
sities, he  would  doubtless  have  asserted  a truth ; 
and  a truth  of  which  the  reason  is  sufficiently 
obvious  : since  nearly  ninety-nine  out  of  every 
hundred  there  educated,  are  destined  not  for  the 
Profession  of  Medicine,  nor  for  Commerce,  but 
for  the  Church,  or  the  Bar,  or  the  Diplomatic 
departments  of  the  State.  I would  ask  therefore 
any  reasonable  person,  not  whether  it  is  likely, 
but  whether  it  would  be  desirable,  that  the  pre- 
paration for  such  grave  and  important  duties 
should  be  interrupted  by  more  than  a passing 
attention  to  pursuits,  which  can  only  be  here- 
after cultivated  as  a liberal  relaxation  from  se- 
verer studies  and  engagements.  But  if  in  after 
life  the  intervals  of  the  more  important  duties 
should  afford  sufficient  leisure  for  the  cultivation 
of  natural  science,  there  is  no  reason  why  it 
may  not  be  cultivated : and  there  are  those 
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among  the  members  of  the  University,  and  I 
am  proud  in  reckoning  some  ot  them  in  the 
number  of  my  nearest  friends,  who  have  thus 
contributed  to  the  advancement  not  only  of  Che- 
mistry, but  of  other  branches  of  natural  know- 
ledge. But  I need  not  dwell  longer  on  that 
point  of  the  charge  in  question  which  relates  to 
the  University  at  large.  I proceed  therefore  to 
that  point  which  concerns  myself:  and  this  is 
naturally  the  most  difficult  and  invidious  part  ot 
my  task  ; because,  in  proportion  as  I succeed  in 
it,  I must  appear  to  insist  on  my  personal  de- 
serts. Perhaps,  however,  this  difficulty  will  be 
lessened,  without  embarrassing  the  judgment  of 
the  reader,  if,  in  subjoining  a Syllabus  of  the 
three  last  Courses  of  Lectures  delivered  by  me, 
I make  a few  observations  upon  its  contents,  and 
the  arrangement  of  the  subjects  therein  dis- 
tributed. 

It  will  be  seen  then,  by  a reference  to  the 
Syllabus,  that  after  such  introductory  remarks 
as  apply  to  the  general  principles  of  Chemistry, 
I have  proceeded  to  the  consideration  of  those 
natural  agents,  which,  from  the  universality  of 
their  occurrence,  must  necessarily  be  present, 
unless  industriously  excluded,  in  all  our  scien- 
tific operations,  and  in  all  our  observations  of 
natural  phenomena.  Thus  wherever  we  our- 
selves may  be,  both  light  and  heat,  and  air 
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and  water  will  necessarily  be  present  also.  I 
have  been  accustomed  generally  to  illustrate 
these  subjects  by  an  analytical  investigation  of 
the  phenomena  connected  with  them : and  after 
fifteen  years  reflection  I am  convinced,  both 
from  antecedent  reasoning,  and  from  the  opinion 
of  those  of  my  hearers  who  were  best  capable  of 
judging,  that  this  is  the  best  method  of  instruc- 
tion I could  have  adopted. 

The  remaining  part  of  the  Syllabus  is  occu- 
pied by  the  more  remarkable  of  the  Inflammable 
Substances,  and  of  the  Acids,  Alkalies,  Earths, 
and  Metals : and  the  experiments  connected 
with  these  are  calculated  to  shew  either  their 
most  striking  properties  ; or  the  methods  of  ob- 
taining them  for  commercial  and  philosophical 
purposes ; or  their  application  in  the  various 
arts  and  manufactures  of  our  own  country. 

In  speaking  of  the  number  of  Lectures  in  each 
Course,  I may  observe,  that  there,  is,  in  fact, 
nearly  an  equality  between  the  Course  delivered 
in  this  University,  and  that  delivered  at  Guy’s 
Hospital ; which  is  justly  considered  the  best 
school  in  London  for  the  Physical  Sciences. 
In  Oxford,  the  Chemical  Course  consists  of  about 
thirty  Lectures  : at  Guy’s  Hospital  the  Course 
consists  of  about  forty  Lectures  : but  when  it  is 
considered,  that  in  the  Course  last  mentioned,  as 
being  intended  for  a medical  audience  exclu- 
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sively,  Pharmaceutical  preparations  occupy  a 
large  share  of  the  Lecturer’s  attention,  the  dif- 
ference between  the  length  ol  the  two  Courses 
upon  the  whole  is  not  very  great. 

Of  the  general  character  of  the  experiments  I 
have  already  spoken  ; and  shall  only  now  add, 
that  as  the  progress  of  discovery  introduced  new 
facts  of  any  great  importance,  I have  usually 
exhibited  the  experiments  illustrative  of  those 
facts. 

I think  it  here  due  to  myself  to  state,  that 
during  fifteen  years  I have  never  had  any  assist- 
ance either  in  the  preparation  of  the  experiments, 
or  in  their  actual  exhibition  : and  when  occa- 
sionally it  has  happened  that  an  experiment  has 
failed,  I have  not  only  been  careful  to  investigate 
and  explain  the  cause  of  the  failure,  but  have  re- 
peated the  experiment  until  it  has  been  success- 
fully exhibited. 

As  adapted  to  the  character  of  an  academical 
audience,  I have  taken  some  pains  in  adverting 
to  those  passages  of  the  ancients,  which  indicate 
the  early  state  of  knowledge  in  parts  of  Natural 
Philosophy  connected  with  Chemistry : but  it 
would  occupy  too  great  a portion  of  these  pages, 
to  produce  the  numerous  passages  which  from 
time  to  time  I have  collected  with  this  view.  I 
will  however  mention  the  two  following,  as 
among  the  most  remarkable  that  have  occurred 
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to  me : in  one  of  which,  a curious  electrical  effect 
produced  by  the  Torpedo  is  mentioned  hy  Plu- 
tarch ; in  the  other,  a very  singular  conjecture 
respecting  the  separate  nature  of  Light  and  Heat 
is  offered  by  Lucretius. 

Plutarch,  in  an  account  which  he  gives  of  the 
Torpedo,  says,  ct  It  is  mentioned  by  those  who 
“ have  made  the  experiment,  that  upon  pouring 
“ water  on  a living  Torpedo,  a sensation  of 
“ numbness  is  felt  in  the  hand  of  the  person 
ec  that  pours  the  water ; the  shock  probably 
“ being  conveyed  upwards  from  the  body  of 
“ the  animal,  through  the  stream  of  the  water  a. 
In  referring  to  Thomson’s  Annals  of  Philosophy 
for  February  1817,  page  149,  it  will  be  seen,  that 
after  an  interval  of  nearly  two  thousand  years, 
the  same  fact  is  mentioned  by  a writer  who  wras 
probably  not  aware  of  the  antiquity  of  the  anec- 
dote. The  Annals  mention,  that  in  a paper 
written  by  a gentleman  of  the  name  of  Todd, 
and  read  before  the  Royal  Society  on  Dec.  5, 
18 16,  the  author  states  a circumstance  respecting 
the  Torpedo,  which  he  has  been  told,  he  con- 
ceives, on  good  authority,  though  he  never  wit- 


a "Enot  5s  iropecri,  7ri~gav  ctvr> t wett^eov  Xa/x/SawTES,  av  exiriay 
^ucrot  [Nc^x»i  sc.  Torpedo],  x.otTa.o-x.Eba.vvvvTEi;  v$u >p  ccwQ e»,  ulo-Sx- 
yi O-Scti  T«  wccOiSi  uvcct^xo,to<;  ***  xa‘  Tr>y  “Z4- 

(SXvvovr os,  u< ; ecuxe,  5kx  tu  i!5aros  T§£9ro/xtVy  y.al  7Tgo9r£7ro>-0oTof. 

Plat.  Op.  Moral.  Wyttenb.  t.  iv.  p.  643. 
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nessed  it  himself:  the  circumstance  is  this,  that 
“ where  Torpedoes  abound,  boys  are  in  the  habit 
“ of  playing  the  following  trick  to  those  who  are 
“ not  in  the  secret : they  persuade  the  ignorant 
“ boy  to  pour  water  upon  the  Torpedo ; the 
u consequence  of  which  is,  that  an  electrical 
<(  shock  is  conveyed  along  the  stream  of  the 
66  water.”  In  copying  this  extract,  I have  taken 
the  liberty  of  making  two  verbal  alterations  ; 
which  however  will  be  found  to  have  been  made 
merely  for  the  sake  of  euphony. 

The  conjecture  to  which  I have  alluded  re- 
specting the  distinct  nature  of  Light  and  Heat,  is 
contained  in  the  following  lines  of  Lucretius, 

Forsitan  et  rosea  Sol  alte  lampade  lucens 
Possideat  multum  caecis  fervoribus  ignem 
Circum  se,  nullo  qui  sit  fulgore  notatus, 
iEstiferum  ut  tantum  radioruin  exaugeat  ictum  b. 

Up  on  the  discovery  announced  by  Herschel, 
some  years  since,  that  Heat  is  .radiated  from 
the  sun,  independently  of  Light,  these  lines  im- 
mediately occurred  to  the  recollection  of  the  late 
Dean  of  Christ  Church,  who  had  the  goodness 
to  point  them  out  to  me. 

I shall  conclude  these  observations  by  briefly 
stating  some  of  my  private  labours  in  that  de- 
partment of  Natural  Science,  which  has  been  de- 
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puted  to  my  care  in  this  University.  I do  not 
presume,  however,  even  to  think  that  they  are 
ot  sufficient  importance  to  be  mentioned  on  ac- 
count of  their  intrinsic  value:  but  I hope  they 
will  serve  to  shew,  that,  notwithstanding  Che- 
mistry has  by  no  means  been  my  sole  occupa- 
tion, (my  other  necessary  engagements  indeed 
have  been  always  various  and  constant,)  I have 
not  contented  myself  with  the  bare  delivery  of 
my  Public  Lectures  ; but  have  dedicated  such 
leisure,  as  I could  spare,  to  the  further  pursuit 
of  Natural  Science. 

Among  the  improvements  which  have  been 
made  in  the  apparatus  of  Chemistry,  I may 
claim  the  invention  of  a convenient  blowpipe, 
constructed  on  hydrostatic  principles,  the  plan 
of  which  has  been  since  very  generally  adopted: 
and  to  an  artist  who  some  years  subsequently 
constructed  a blowpipe  on  the  same  principles, 
the  Society  for  the  Encouragement  of  Arts  and 
Manufactures  gave  a prize  in  the  year  1813. 

In  1805  I made  an  analysis  of  a new  variety 
of  Blende,  which  is  published  in  Nicholson’s 
Journal  for  that  year.  On  this  occasion  I suc- 
cessfully employed  the  Voltaic  apparatus,  as  a 
convenient  instrument  of  chemical  analysis;  ob- 
' taining  by  its  means  the  zinc,  in  a metallic  state, 
from  an  alkaline  solution  of  its  oxyd : and  this 
is,  I believe,  the  first  instance  on  record  of  the 
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systematic  application  of  the  \oltaic  apparatus 
to  that  purpose.  I had  on  two  or  three  occa- 
sions previously  employed  it  for  a similar  pur- 
pose, having  originally  been  led  to  adopt  this 
method,  from  having  observed  in  the  year  1802, 
that,  in  completing  the  Voltaic  Circle  by  means 
of  the  petal  of  a flower  perfectly  \Vhite,  the  part 
of  the  petal  communicating  with  one  end  of  the 
electric  series  became  red;  while  that  commu- 
nicating with  the  other  end  became  green.  I 
mentioned  the  fact  at  the  time  to  Sir  Humphry 
Davy,  but  he  was  then  incapable  of  explaining 
it : and  though  his  subsequent  discoveries  enable 
us  to  explain  in  part  the  cause  of  the  singular 
effect,  it  still  in  part  remains  unexplained  ; that 
is,  though  we  can  now  understand  why,  it  any 
changes  take  place  in  the  colour  of  the  white 
petal,  those  changes  should  be  to  red  and  green  ; 
it  is  not  however  obvious,  why  any  change  at  all 
should  be  effected. 

In  the  Philosophical  Transactions  for  1814  is 
a Paper  containing  the  result  of  some  observa- 
tions made  by  me,  on  the  spontaneous  produc- 
tion of  Salt-Petre  ; from  which,  I think,  may  be 
deduced  this  remarkable  theoretical  conclusion, 
that  Potassium,  or  the  metallic  base  of  the  Vege- 
table Alkali,  is  either  a component  principle  of 
some  of  the  elements  present  in  the  formation 
of  Salt-Petre,  which  are,  necessarily,  only  Carbo- 
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mite  of  lime  and  atmospherical  air;  or  is  itself 
a compound  of  two  or  more  of  the  principles  of 
those  elements,  or  of  two  or  more  of  the  elements 
themselves0. 

In  the  department  of  Geology,  which  at  the 
present  day  ranks  high  among  the  branches  of 
Natural  Knowledge,  I have  laboured  with  much 
industry ; and  for  a long  time  I laboured  almost 
alone  in  this  place.  But  that  labour  has  been 
very  amply  repaid  by  the  general  taste  for  the 
pursuit,  which  it  happily  was  the  means  of  ex- 
citing in  the  University  : and  when  I look  at  the 
present  Geological  Collection  of  the  Ashmole 
Museum,  but  more  especially  when  I look  at 
those  who  assisted  me  in  its  formation,  I may 
be  excused,  if  I feel  a consciousness  of  having 
rendered  some  service  to  the  University  in  this 
department  of  Natural  Science.  Of  the  two 
small  works  which  I have  published  in  Mine- 
ralogy and  Geology,  the  first  was  intended  to 
convey  some  knowledge  of  the  subject  to  a class 
of  readers  who  would  have  probably  been  de-r 
terred  by  a more  systematic  work ; the  last  was 

c The  terms  (c  element”  and  “ principle”  are  here  used  in 
the  same  relation  to  each  other,  as  the  early  physical  philo- 
sophers used  the  terms  ILTuiyua.  and  ’a They  supposed 
that  the  former,  though  incapable  of  decomposition  by  com- 
mon means,  were  not  necessarily  to  be  considered  as  abso- 
lutely simple  substances  : absolutely  simple  substances  they 
expressed  by  the  term  A^ah 
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intended  to  shew  the  existence  and  character  of 
those  difficulties  which  will  ever  be  opposed  to 
the  formation  of  a theory  of  the  earth ; and  it 
has  not,  I have  reason  to  believe,  been  without 
its  use. 

I have  only  now  to  state,  that  the  subjoined 
Syllabus  is  reprinted  from  an  impression  that  I 
have  solely  used  for  the  last  three  years  ; which 
will  account  for  its  silence  respecting  any  re- 
markable additions  to  Chemical  Science,  that 
have  been  made  during  that  period. 
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SYLLABUS 


OF  A 

COURSE 


CHEMICAL  LECTURES 

READ  AT  THE  MUSEUM, 

OXFORD, 


IN  THE  YEARS  1815,  1816,  AND  181?. 


SYLLABUS,  &c. 


INTRODUCTION. 

General  plan  of  the  Course. 

Of  Chemical  Attraction — between  substances  of  what 
kind,  and  under  what  circumstances,  it  is  capable  of 
being  excited — its  effects  in  altering  the  sensible  pro- 
perties of  bodies — takes  place  only  between  definite  pro- 
portions of  matter. 

Of  the  properties  of  a Chemical  Compound  with  re- 
spect to  those  of  its  constituent  parts — neutralization 
of  these  properties  the  result  of  their  mutual  saturation. 

Of  the  different  degrees  of  force  with  which  one  body 
is  disposed  to  combine  Chemically  with  many  others, 
taken  separately:  whence  the  doctrine  of  Chemical  Affi- 
nity, or  Elective  Attraction. 

Of  Analysis,  or  the  separation  of  the  constituent  parts 
of  a Chemical  Compound.  Electricity  the  most  power- 
ful Agent  of  Chemical  Analysis — arrangement  of  the 
various  forms  of  matter  at  the  opposite  Electric  poles. 


ON  LIGHT  AND  HEAT. 

Mutual  connection  of  Light  and  Heat  not  universal. 
Prismatic  division  of  the  rays  of  Light,  with  the  Che- 
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mical  effects  of  these  on  substances  exposed  to  their 
influence. 

Evolution  of  Light  and  Heat  not  exclusively  charac- 
teristic of  Combustion ; but  in  general  the  result,  and 
at  the  same  time  a measure  of  the  intensity,  of  Che- 
mical action.  Other  sources  of  Light  and  Heat — Elec- 
tricity— Compression,  &c. 

The  terms  ee  Caloric”  and  “ Heat”  compared. 

Of  the  absorption,  reflection,  and  radiation  of  Heat — 
of  its  transmission  through  various  bodies;  and  of  the 
economical  application  of  the  knowledge  deduced  from 
the  foregoing  properties. 

Of  the  expansion  of  bodies  by  Heat:  and  of  the  spe- 
cific gravity  of  different  substances ; or  of  the  same 
substance  at  different  temperatures. 

Of  the  different  states  in  which  the  same  body  is  ca- 
pable of  existing  under  different  degrees  of  Heat;  and 
of  various  chemical  processes  depending  on  this,  as  Eva- 
poration, Distillation,  &c. 

Of  the  decrease  of  Temperature,  which  takes  place 
during  the  Solution  of  Solids,  and  the  Evaporation  of  Li- 
quids : Mr.  Walker’s  experiments  on  Freezing  Mixtures. 

Of  the  increase  of  Temperature  produced  by  the  Con- 
densation of  Steam,  &c. ; and  by  the  Congelation  of 
Liquids. 

Dr.  Black’s  opinion  of  the  nature  of  Heat  deduced 
from  the  foregoing  phenomena. 

ON  GASEOUS  BODIES. 

Of  those  substances  which  retain  an  aSriform  state 
under  every  common  alteration  of  temperature — mean- 
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in g of  the  term  a Gas”  ; and  why  gaseous  bodies  are 
said  to  be  permanently  elastic. 

Of  the  tendency  which  all  kinds  of  aeriform  bodies 
have  to  penetrate  each  other,  so  as  to  become  equably 
mixed. 

Of  the  means  of  insulating  aeriform  bodies  for  the 
purpose  of  examining  their  properties.  Dr.  Hales’s 
Experiments — Pneumatic  apparatus. 


ON  ATMOSPHERICAL  AIR. 

Of  the  nature  of  the  Atmosphere  considered  che- 
mically. 

Why  formerly  supposed  to  be  an  Element — truth  of 
this  opinion  doubted  by  Mr.  Boyle,  Dr.  Mayow,  and 
others;  in  consequence  of  the  Chemical  alteration  pro- 
duced in  various  substances  by  exposure  to  the  At- 
mosphere. 

Lavoisier’s  examination  of  Atmospherical  Air  by 
means  of  heated  Quicksilver;  and  by  the  combustion 
of  Sulphur,  Phosphorus,  &c. — consequent  increase  of 
weight,  and  alteration  of  other  properties,  in  those 
bodies. 

Diminution  in  volume  and  corresponding  decrease  in 
weight  of  the  air  employed  in  Combustion,  &c. — cha- 
racter of  this  residuary  portion  of  the  air — Nitrogene 
Gas  of  modern  Chemistry.  Restoration  of  the  quantity 
of  air  lost,  and  of  the  properties  destroyed,  during 
the  abovementioned  processes. 

Comparison  of  the  ancient  and  modern  Theories  of 
Combustion,  &£.—  Stahl’s  Phlogiston—  Phlogisticated 
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and  Dephlogisticated  Air  of  Dr.  Priestley — Oxygene  and 
Azotic  Gas  of  Lavoisier. 

Of  Oxygene — means  of  obtaining  Oxygene  Gas  in  a 
separate  state : its  remarkable  properties  with  respect 
to  the  phenomena  of  Combustion : Iron  made  to  burn 
in  it. 

Of  Nitrogene— means  of  obtaining  Nitrogene  Gas  in 
a separate  state. 


ON  WATER. 

Natural  history  of,  as  far  as  connected  with  Che- 
mistry. Solvent  power  over  various  substances — dif- 
ference between  what  are  technically  called  Hard  and 
Soft  Waters. 

Contained  in  a state  of  Chemical  combination  in  many 
solid  substances,  forming  a class  of  compounds  called 
Hydrates. 

How  obtained  in  its  purest  form. 

Why  till  lately  esteemed  an  Element — Sir  Isaac 
Newton’s  opinion  respecting  an  inflammable  principle 
contained  in  it — instances  of  the  necessity  of  the  pre- 
sence of  Water  for  the  production  of  Inflammable 
Air — Inflammable  Air  produced  by  bringing  Water 
into  contact  with  ignited  Iron— also  by  the  passage  of 
the  Electric  fluid  through  Water— proportional  Oxy- 
dation  of  the  Metals  employed  in  the  above  experi- 
ments. 

Lavoisier’s  opinion  of  the  composition  of  Water — 
Inflammable  Air  burnt  in  contact  with  Oxygene  Gas 
— proportional  quantity  of  Water  produced  by  this  com- 


27 

bustion— -hence  Inflammable  Air  now  called  Hydro- 
gene Gas. 

Of  Hydrogene — exists  as  a constituent  principle  of 
animal  and  vegetable  matter  in  general — the  source  of 
flame  in  all  the  common  forms  of  fuel.  - Means  of  ob- 
taining Hydrogene  Gas  in  a pure  form — its  proper- 
ties. 


ON  CARBON. 

Of  the  principle  called  Carbon — its  wide  diffusion  in 
nature — the  Diamond — Plumbago,  or  Black  Lead. 

Means  of  obtaining  the  purer  forms  of  Carbon — its 
properties— -its  compounds. 

Carburetted  Hydrogene  Gas,  formerly  called  Heavy 
Inflammable  Air — produced  during  the  distillation  of 
wood  and  coal,  &c. ; also  in  the  natural  decomposition 
of  vegetable  matter. 

Of  various  compounds  of  Carbon  and  Hydrogene — 
oils  and  resinous  substances,  &c.  Of  Alkohol,  or  Spi- 
rit of  Wine — its  solvent  power  over  resins  : Varnishes, 
and  Medicinal  Tinctures— -decomposition  of  these  by 
water. 

Of  the  preparation  of  various  kinds  of  Ether. 


ON  SULPHUR. 

Natural  sources  and  forms  of  Sulphur — means  of  se- 
parating it  from  its  compounds. 

Sulphuretted  Hydrogene  Gas — its  solubility  in  water ; 
Harrowgate  Water. 
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ON  PHOSPHORUS. 

Mode  of  procuring  it  from  calcined  bones,  &c, 
its  properties. 

Phosphuretted  Hydrogene  Gas — remarkable  inflam- 
mability of  this  Gas. 


ON  ACIDS. 

Definition  of,  why  difficult — general  characters — so- 
lubility in  Water — change  certain  Vegetable  blue  co- 
lours to  red. 

Formation  of  Acids  partly  explained  in  the  history  of 
Atmospherical  Air — in  some  instances  rapidly  decom- 
posed by  Oils,  so  as  to  produce  immediate  Inflamma- 
tion. 

Of  the  Radical  or  Base  of  Acids.  The  same  base  in 
some  instances  capable  of  combining  with  different  pro- 
portions of  Oxygene. 

Of  Vegetable  Acids. 


ON  CARBONIC  ACID. 

Immediate  formation  of,  by  combustion  of  Char- 
coal-produced during  the  process  of  Respiration — 
in  what  situations  met  with  already  formed— extricated 
from  all  kinds  of  common  Marble  and  Limestone  by 
'other  acids  and  by  heat — Fixed  Air. 

Carbonic  Acid  Gas— specific  gravity  of— effects  on 
Respiration  and  Combustion — Vats  of  fermenting  Li- 
quor — Grotto  del  Cane,  &c. 
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In  what  proportion  met  with  in  Atmospherical  Air 
absorbed  by  Water,  and  other  Liquors,  at  a low  tempe- 
rature; communicating  to  them  Acid  characters,  &c. 
Nooth’s  Apparatus  for  impregnating  Water,  &c.  with 
Carbonic  Acid  Gas— why  retained  with  difficulty  by 
these  Liquors. 


ON  SULPHURIC  ACID. 

Combustion  of  Sulphur  in  pure  Oxygene  Gas. 

Sulphurous  Acid  Gas — composition  and  properties 
of  this  Gas — its  solubility  in  Water:  alteration  of  the 
properties  of  this  solution  by  absorption  of  Oxygene. 

Sulphuric  Acid.  Hydro-Sulphuric  Acid.  Means  of 
obtaining  the  Sulphuric  Acid  of  Commerce : Oil  of 
Vitriol ; Acid,  or  Spirit,  of  Vitriol — its  properties : 
great  weight;  strong  attraction  for  moisture — digested 
with  Nitre  acquires  the  property  of  readily  dissolving 
Silver  (AquaReginae) : important  application  of  this  com- 
pound in  recovering  Silver  from  plated  ware. 

Of  the  action  of  Sulphuric  Acid  or*  Starch — produc- 
tion of  Sugar. 


ON  NITRIC  ACID. 

Mr.  Cavendish’s  discovery  of  its  formation  by  pass- 
ing the  Electric  spark  through  Atmospherical  Air  over 
water. 

Process  for  obtaining  it  from  Nitre,  &c.  by  means 

of  Sulphuric  Acid — relation  of  Nitric  Acid  to  water; 
Hydro-Nitric  Acid. 
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Decomposition  of  Nitric  Acid,  by  heat;  by  the  ac- 
tion of  Metals,  and  other  substances. 

Nitric  Acid  of  Commerce ; Aqua  Fortis — whence 
its  occasional  colour — use  of  in  Medicine — in  Engrav- 
ing— in  separating  Gold  from  Silver. 


ON  MURIATIC  ACID. 

Method  of  obtaining  it  from  Sea-salt  by  means  of 
Sulphuric  Acid — Spirit  of  Salt  of  Commerce. 

Muriatic  Acid  digested  in  various  ways  with  Nitric 
Acid  (Aqua  Regia) — the  resulting  liquid  remarkable 
for  its  power  of  dissolving  Gold. 

Effect  produced  by  the  action  of  certain  Metallic 
Oxyds  on  Muriatic  Acid— present  opinions  respecting 
the  nature  of  this  effect.  Chlorine ; Oxy-muriatic 
Acid — application  of  in  the  process  of  Bleaching. 


ON  ACETIC  ACID. 

Produced  at  a certain  stage  of  Vegetable  fermenta- 
tion-general history  of  Vegetable  fermentation — cir- 
cumstances necessary  to  promote  it.  Vinous — Acetous 
— Putrefactive  fermentation. 

Vinegar — concentrated  by  different  means — effects 
thereby  produced — Acetic  Acid — Radical  Vinegar. 

Acetic  Acid  distilled  from  various  Spices,  &c. : Aro- 
matic Vinegar. 
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ON  OXALIC  ACID. 

Met  with,  in  a combined  state,  in  the  Oxalis  Aceto- 
sella,  & c. — how  separated  from  these. 

Method  of  obtaining  it  from  Sugar,  Wool,  Flour, 
& c.  by  digestion  in  Nitric  Acid. 

This  Acid  a very  strong  test  of  the  presence  of  Lime. 


ON  GALLIC  ACID. 

Whence  so  called — in  Vegetable  substances  of  what 
nature  principally  found;  and  how  separated — forms  a 
black  insoluble  compound  with  Iron,  the  base  of  com- 
mon Ink. 

Of  the  composition  of  Inks,  &c. — action  of  Lemon- 
juice,  &c.  in  destroying  the  colour  of  Ink. 


ON  PRUSSIC  ACID. 

Origin  of  its  name — various  processes  for  obtaining 
it — why  in  general  obtained  in  a combined  state. 

Prussic  Acid  a good  test  of  the  presence  of  Iron  in 
solution  ; — a test  also  of  most  metallic  solutions. 

Prussiate  of  Iron  (Prussian  Blue) — reason  why  this 
has  sometimes  a green  tinge;  and  how  that  tinge  may 
be  obviated. 
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ON  ALKALIES. 

Origin  and  subsequent  application  of  the  term. 

Sir  H.  Davy’s  discovery  of  their  metallic  base,  and 
the  combination  of  this  with  Oxygene. 

Combination  of  Alkalies  with  Sulphur;  Livers  of 
Sulphur. 

Strong  attraction  for  Carbonic  Acid— Dr.  Black’s  dis- 
covery with  relation  to  this  part  of  the  subject— Caustic, 
and  Mild  or  Aerated,  Alkalies. 

Combination  of  Alkalies  with  Acids  in  general ; 
forming  Salts  of  various  characters.  Definition  of  the 
generic  term  ce  Salt.”  Crystallization,  &c.  of  Salts. 


ON  POTASH. 

Potash  of  Commerce  how,  and  in  what  state,  obtain- 
ed— various  forms  of  it — Pearl-ash — Salt  of  Wormwood 
— &c.  (Sub  Carbonate  of  Potash.) 

Means  of  obtaining  the  common  form  of  Caustic 
Potash  (Hydrate  of  Potash) — its  properties;  and  use 
in  the  analysis  of  Minerals — Liquor  Silicum.  Decom- 
position of  Potash  by  the  Voltaic  Apparatus. 

Carbonate  of  Potash — partial  decomposition  by  heat : 
Sub  Carbonate  of  Potash. 

Nitrate  of  Potash  (Salt-Petre — Common  Nitre)  na- 
tural history  of  this  salt — artificial  means  of  obtaining 
it — in  what  manner  affected  by  various  degrees  of 
simple  heat — phenomena  that  take  place  when  Nitre 
is  heated  sufficiently  in  contact  with  combustible  sub- 
stances— composition  and  manufacture  of  Gunpow- 
der— theory  of  its  detonation. 

Of  the  Salt  commonly  called  Oxy-muriate  of  Pot- 
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ash— .explanation  of  its  fulminating  properties  ; also  of 
its  decomposition  by  heat. 

Acidulous  Tartarite  of  Potash  (Cream  and  Crystals 
of  Tartar)— deposited  in  an  impure  state  from  Wine— 
deflagration  with  Nitre — formation  ot  Metallic  Fluxes— 
Salt  of  Tartar — Acid  of  Tartar. 


ON  SODA. 

Soda  of  Commerce — various  forms  of  it — Natron — Ba- 
rilla— Kelp — Sal  Sodee — &c.  (Sub-Carbonate  of  Soda.) 

Means  of  obtaining  the  common  form  of  caustie 
Soda — properties  of,  and  uses  in  the  making  of  Soap  and 
Glass ; and  why  in  these  instances  preferred  to  Potash. 

Sulphate  of  Soda  (Glauber’s  Salt)  how  affected  by 
different  states  of  the  Atmosphere — great  proportion  of 
Water  of  Crystallization. 

Of  Common  Salt — present  opinion  respecting  its 
chemical  composition — its  natural  history — means  of 
obtaining  it  by  evaporation  of  Brine  Springs,  &c. 

Sub-Borate  of  Soda  (Borax) — -effects  of  heat  on  this 
Salt — Calcined  Borax — Glass  of  Borax;  use  of  in  sol- 
dering Metals ; in  Medicine. 

Of  the  Triple  Salt,  Tartarite  of  Soda  with  Potash 
(Rochelle  Salt). 


ON  AMMONIA. 

Composition  of ; and  in  what  substances  and  situations 
met  with— generated  during  certain  Metallic  solutions. 
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Pr6perties  of  pure  Ammonia — remarkable  volati 
lity — Ammoniacal  Gas,  rapid  absorption  of  by  Water. 

Sub-Carbonate  of  Ammonia  (Salt  of  Hartshorn)  ob- 
tained in  an  impure  form  by  distillation  of  bone  and 
other  forms  of  animal  matter — produced  immediately  in 
a solid  form  by  the  mixture  of  Carbonic  Acid  Gas  with 
Ammoniacal  Gas. 

Nitrate  of  Ammonia — decomposition  of  by  the  lower 
degrees  of  heat — effects  of  the  higher  degrees  of  heat 
on  this  Salt — inflammable  without  addition  of  any 
other  substance. 

Of  Sal  Ammoniac — its  natural  history*— -various  modes 
of  obtaining  it — produced  immediately  in  a solid  form 
by  the  mixture  of  Muriatic  Acid  Gas  with  Ammonia- 
cal Gas — in  what  manner  affected  by  heat.  Uses;  in 
soldering  Metals — in  tinning  Iron — in  obtaining  pure 
Ammonia  and  Sub-Carbonate  of  Ammonia : processes 
for  this  purpose. 

ON  EARTHS. 

Sir  H.  Davy’s  discovery  of  their  metallic  base. 

Enumeration  of  simple  Earths  hitherto  discovered. 

Effects  of  the  higher  degrees  of  heat  on  Earths,  taken 
separately,  or  combined. 


ON  LIME. 

* 

Calcination  of  Lime  Stone — loss  of  weight  during 
the  process — Quick  Lime — Hydrate  of  Lime — Pure 
Lime — solubility  of  Lime  in  Water — properties  of 
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Lime-Water— pellicle  formed  on  its  surface  by  ex- 
posure to  Atmospherical  Air.  Use  of  Lime  in  the 
manufacture  of  Soap  and  Glass;  in  Metallurgy;  in  the 
making  of  Mortar — different  kinds  of  Mortar,  and 
reason  why  Mortar  cannot  be  again  used  as  such  when 
once  hardened. 

Carbonate  of  Lime  (Calcareous  Spar,  Marble,  &c.) — 
solubility  in  Water — formation  of  Stalactites,  &c. 

Sulphate  of  Lime  (Gypsum,  Selenite,  &c.) — how  af- 
fected by  Fire — subsequent  combination  with  Water — 
Plaster  of  Paris. 

Fluate  of  Lime  (Fluor,  or  Derbyshire  Spar) — phos- 
phorescence and  change  of  colour  by  Heat — use  in  ob- 
taining Fluoric  Acid.  Properties  of  Fluoric  Acid — 
power  of  dissolving  Silex;  whence  employed  in  en- 
graving on  Glass. 


MAGNESIA. 

In  what  natural  earthy  compounds  met  with — means 
of  distinguishing  it  from  Lime,  wijth  which  long  con- 
founded. 

Medicinal  preparations  of  this  Earth — Calcined  or 
pure  Magnesia — Sub-Carbonate  of  Magnesia  (Mild 
Magnesia) — Sulphate  of  Magnesia  (Epsom  Salt). 


ON  ALUMINE. 

Whence  its  name,  with  means  of  obtaining  it  in  a 
separate  state — characters  of  its  natural  compounds— 
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nature  and  preparation  of  the  Clay  employed  in  the  fa- 
brication of  Porcelain,  &c. 

Composition  of  Lutes  for  the  higher  degrees  of  heat 
— Fire  Bricks — Wedgwood’s  Pyrometer. 

Disposition  of  this  earth  to  combine  witli  unctuous 
substances;  and  with  colouring  matter  : Fuller’s  Earth  ; 
Ochre,  Bole,  &c. 

Of  Alum  (Sulphate  of  Alumine  with  Potash  or  Am- 
monia)— natural  history  of  this  Salt — artificial  methods 
of  producing  it — Alum  Works  at  Whitby,  &c.  Use  of 
Alum  in  Dying — nature  of  a Mordant — formation  of  a 
Lake  or  Colouring  Compound — Printing  of  Linens,  &c. 


ON  SILEX. 

General  character  of  Siliceous  Compounds — means 
of  obtaining  pure  Silex. 

Composition  of  Glass — common  flaws  and  defects, 
what  owing  to — annealing  of  Glass.  Use  of  Manga- 
nese in  Glass-making. 

Sir  James  Hall’s  experiments  respecting  the  slow 
and  rapid  cooling  of  vitrified  substances — Reaumur’s 
Porcelain. 


ON  METALS. 

Opinions  respecting  their  nature. 

Of  Metallic  Ores,  and  the  various  means  of  re- 
ducing  them. 

Metallic  Oxyds : their  power  of  colouring  Glass; 
uses  in  Painting ; in  Medicine. 
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Metallic  Alloys — possess  properties  different  from 
the  simple  Metals  composing  them — Solders  of  differ- 
ent kinds— Sir  Isaac  Newton’s  fusible  Metal. 

Action  of  Metals  on  Acids:  solution  therein  not  im- 
mediate. 


ON  PLATINA. 

Name  derived  from  its  appearance  as  commonly  met 
with — solution  in  Aqua  Regia — precipitation  by  Mu- 
riate of  Ammonia — reduction;  and  properties  when 
pure. 


ON  GOLD. 

Means  of  obtaining  pure  Gold— solution  of  impure 
Gold  in  Aqua  Regia — precipitation  by  recently  prepared 
Sulphate  of  Iron. 

Use  of  Silver  in  the  refining  of  .Gold;  proportion 
employed— Quartation — subsequent  separation  or  part- 
ing* of  the  silver  from  the  Gold  by  Nitric  Acid — ap- 
pearance of  the  Gold  after  the  operation  of  parting 
method  of  restoring  its  colour. 

Properties  of  pure  Gold — why  alloyed  in  the  cur- 
rent Coin;  and  in  other  instances — Leaf  Gold. 

Union  of  Gold  with  Quicksilver;  Amalgamation — 
superficial  application  of  gold  to  other  substances — 
different  kinds  of  Gilding:  this  employment  why  often 
injurious  to  health. 
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ON  SILVER. 

Means  of  obtaining  pure  Silver — properties,  when 
pure — whence  its  tarnish  by  exposure  to  air — effects  of 
Sulphuretted  Waters  on  Silver — ready  combination  with 
Sulphur. 

Solution  of  Silver  in  Nitric  Acid — crystallization  of 
Nitrate  of  Silver,  and  alteration  by  Heat ; Lunar  Cau- 
stic— fulminating  properties  of  Nitrate  of  Silver. 

Of  the  precipitate  occasioned  by  adding  any  form 
of  Muriatic  Acid  to  a solution  of  Nitrate  of  Silver: 
Horn-Silver.  Present  opinions  respecting  the  nature 
of  this  substance — in  what  manner  affected  by  light 
and  by  heat — use  of  in  giving  a superficial  covering  of 
Silver  to  Dial-plates,  &c. — method  of  applying  it  for 
this  purpose. 


ON  QUICKSILVER. 

Ores  of — ready  means  of  detecting  its  presence — 
Quicksilver  of  Commerce,  in  what  manner  commonly 
adulterated — signs  of  its  adulteration — principle  of  its 
purification  by  distillation. 

Oxyds  of  Quicksilver — black  Oxyd — red  Oxyd. 

Combination  of  Quicksilver  with  other  Metals;  Amal- 
gams— silvering  of  Looking-glasses. 

Combination  with  Sulphur  (Ethiops  Mineral — Facti- 
tious Cinnabar) — preparation  of  Vermilion;  height  of 
colour,  on  what  depending. 

Solution  of  Quicksilver  in  Nitric  Acid — crystalliza- 
tion of  Nitrate  of  Quicksilver,  and  decomposition  by 
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heat — precipitation  of  Quicksilver  from  Nitric  Acid  by 
any  form  of  Muriatic  Acid. 

Of  Corrosive  Sublimate  and  Calomel;  modes  of  pre- 
paring them.  Present  opinions  respecting  the  nature 
of  these  substances. 


ON  COPPER. 

, • r r r 

Copper  Ores  of  Cornwall — of  Anglesea — reduction  of 
Copper  Pyrites  why  difficult. 

Properties  of  pure  Copper. 

Sulphate  of  Copper  (Blue  Vitriol)  manufacture  of 
this  from  Copper  Pyrites — reason  why  small  particles 
of  Green  are  commonly  found  in  Blue  Vitriol — process 
for  obtaining  Copper  in  a Metallic  form  from  this  Salt 
by  means  of  Iron. 

Action  of  Acetic  Acid  on  Copper — preparation  of 
Verdigris — common  appearance  of  Verdigris  of  Com- 
merce— danger  of  using  Copper  for  culinary  purposes 
how  obviated. 


ON  LEAD. 

Reduction  of  Lead  from  its  Ores — Sulphuret  of  Lead 
(Potter’s  Lead  Ore,  or  Galena) ; proportion  of  Silver 
commonly  found  in  it. 

Properties  of  pure  Lead — how  affected  by  long  con- 
tinued action  of  Air,  &c.  Oxyds  of  Lead — Massicot — 
Minium  (Red  Lead). 

Of  Litharge;  its  preparation  and  uses. 

Effects  of  Vinegar  on  Lead-— manufacture  of  White 
Bead  (Carbonate  of  Lead). 
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Acetate  of  Lead — preparation  of  Goulard’s  Extract. 
Super- Acetate  of  Lead  (Sugar  of  Lead) — its  sweet 
taste — means  of  detecting  its  presence  in  Wine,  &c. 


ON  TIN. 

Ores  of — preparation  of  the  Cornwall  Ore  for  re- 
duction— reason  why  Tin  has  been  supposed  to  be  of 
a poisonous  quality : this  supposition  entirely  erro- 
neous. 

Characters  of  pure  Tin — Oxyds  of  Tin — effect  of 
Oxyd  of  Tin  on  Glass. 

Alloy  of  Tin  with  Copper — instruments  of  War,  &c. 
of  the  Ancients — composition  of  Bronze,  Gun-metal, 
&c.— composition  of  Pewter.  Application  of  Tin  to 
Iron  Plates,  &c. 

Combination  of  Tin  with  Sulphur:  Aurum  Mu- 
si vum. 


ON  IRON. 

Universal  presence,  and  Ores  of — reduction  of  Ar- 
gillaceous Ores. 

First  state  of  the  Metal  after  reduction : Cast  Iron 
— characters  of  cast  Iron : probably  alloyed  with  the 
metals  of  some  of  the  Earths. 

Conversion  of  Cast  Iron  into  Bar,  or  Forged  Iron ; 
by  repeated  exposure  to  heat,  in  contact  with  any  form 
of  Coal ; by  hammering.  Bar  Iron  the  purest  state  of 
the  Metal. 

Conversion  of  Forged  Iron  into  Steel,  by  heating  in 


41 


close  vessels  in  contact  with  Charcoal — properties  of 
Steel — tempering  of  Steel — Case  hardening  of  Iron  in- 
struments. 

Cast  Iron,  Bar  Iron,  Steel — theory  of  their  Chemical 
difference — reason  why  Iron  of  different  Furnaces  and 
Forges  differs  often  so  much  in  quality. 

Sulphuret  of  Iron  (Martial  Pyrites,  &c.) — use  in  pro- 
curing Sulphur — spontaneous  alteration,  and  conversion 
into  Green  Vitriol : this  imitated  by  artificial  processes. 

Sulphate  of  Iron  (Green  Vitriol) — phenomena  at- 
tending the  solution  of  Iron  in  Sulphuric  Acid — cha- 
racters of  the  Salt  resulting;  how  affected  by  Air,  by 
Fire — use  of  in  Dying,  &c.  already  spoken  of  under  the 
head  of  Gallic  Acid. 

Carbonate  of  Iron — Chalybeate  Springs — impregna- 
tion of  Water  with  Iron  by  means  of  Carbonic  Acid. 

Prussiate  of  Iron  (Prussian  Blue) — Vid.  Prussic 
Acid. 

ON  ZINC. 

Properties  of  Zinc — -its  degree  of*  malleability — joint 
action  of  Air  and  Fire  upon  it — inflammation — White 
Oxyd  of  Zinc. 

Use  of  Zinc  in  Brass-making — alteration  of  Brass  by 
the  higher  degrees  of  heat. 


ON  ANTIMONY. 

Reason  why  its  properties  have  been  so  much  investi- 
gated. 
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Of  the  substance  called  Butter  of  Antimony — preci- 
pitation occasioned  by  adding  Water  to  it  (Powder  of 
Algaroth). 

Of  the  medicinal  preparations  of  Antimony. 


ON  COBALT. 

Ores  of,  frequently  contain  Arsenic  in  great  propor- 
tion. Oxyd  of  Cobalt — use  of  in  Enamelling — Zaffre 
— Smalt. 

Sympathetic  Ink  of  Cobalt;  effects  of  heat,  and  of  Al- 
kaline Sulphurets,  on  it. 


ON  ARSENIC. 

Of  the  Acid  Character  communicated  to  Arsenic  by 
Oxygene. 

Of  the  common  forms  of  Arsenic : its  combination 
with  Sulphur — Orpiment;  Realgar;  difference  between 
these  not  ascertained. 

Of  the  use  of  Arsenic  in  Medicine;  and  means  of  de~ 
tecting  its  presence. 


FINIS. 


Lately  published  by  the  same  Author , 

I.  Outlines  of  Mineralogy,  2 vols.  8vo.  18s.  boards. 

II.  A Geological  Essay  on  the  imperfect  Evidence  in  support 
of  a Theory  of  the  Earth,  deducible  either  from  its  general 
Structure,  or  from  the  Changes  produced  on  its  Surface  by 
the  Operation  of  existing  Causes.  1 vol,  8vo.  9s.  boards. 


. 


wur.  ;:.V,  V,  ' ::\  / 


,ii  I .0-.  ; y--n  ;.: . > e-_ . ; 


J,*°  v •'  “t  abrcM/H  oif)  iso  v:. I;,  ' or>' * ’ 

’ ■'  i-‘»V  'l^ib  :uv?bK.-:rjf).trf;-;f.:i  -fj 'lo  ' cwrT 
{'•*  02  * no  " borttf  wio?!  *10  k-yryi')tr:  . : 

. .,wK  \ ,i  .,  ,!  Vp  ;Of  l .S33,'i;;',-  ]•.  (joL'-  iOi  O 


- 


, 

* 


